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[Abstract] . 

[Object] To provide a metal plug forming method which enables formation of a barrier 
metal layer and a growth nucleus layer only on the inside of an opening in a simple 
manner. 

[Configuration] In the metal plug forming method, an opening 16 is first formed in an 
interlayer insulation layer 14 provided on a semiconductor layer 10. Subsequently, a 
barrier metal layer 22 is formed. A metal plug is then formed within the opening by a 
selective CVD method. The method further comprises the following steps: (a) after 
forming the barrier metal layer 22 on the upper surface of the interlayer insulation layer 14 
and within the opening 16, a growth nucleus 24 for generating crystal growth of a wiring 
material which serves to form the metal plug is formed on the banier metal layer 22; (b) 
the growth nucleus 24 and the banier metal layer 22 formed on the upper surface of the 
interlayer insulation layer 14 are removed by a polishing method; and (c) the wiring 
material is generated by crystal growth from the growth nucleus 24 by performing a 
selective CVD method, so as to form the metal plug 26 within the opening 16. 

[0023] (Embodiment 1) 

[Step- 100] After forming an interlayer insulation layer 14 made of S1O2 at a thickness of 
800nm on a silicon layer 10 by a CVD method, an opening 16 is formed in the interlayer 
insulation layer 14 by a conventional method, such as . a photolithographic method and a 
reactive ion etching method (refer to Fig. 1(A)). It is to be noted that an 
impurity-dispersed region 12 is provided in the silicon layer 10. 

[0024] [Step- 110] A barrier metal layer 22 composed of Ti and TiN layers, with 
thicknesses of 20nra and lOOnm, respectively, is formed on the , interlayer insulation layer 
14 and within the opening 16 by an ECR CVD method- In Fig. 1(B), numeral 18 
indicates the Ti layer, and numeral 20, the TiN layer. The above-referenced thickness 
figures and any such thickness figures appearing in the following description denote the 
film thickness above the interlayer insulation layer. The film thickness at the bottom 
portion of the opening depends on factors such as conditions of the ECR CVD method and 
structure of the opening (such as depth and diameter), but is generally approximately 50% 
of the film thickness above the interlayer insulation layer. 

[0025] Formation conditions of the Ti layer 1 8 are as follows: 
TiCl 4 /H*/Ar= 10/30/5 seem 
Microwave power: 3kW 
Temperature: 600°C 
Pressure; O.lPa 

H2 and Ax are turned into plasma by electronic cyclotron resonance. Formation 
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conditions of the TiN layer 20 are as follows: 

T1CU/N2 / Ha / Ar = 10 / 15 / 50 / 5 seem 
Microwave power: 3kW 
Temperature: 600°C 
Pressure: O.lPa 

Na, H2 and Ar are turned into plasma by electronic cyclotron resonance. 

[0026] [Step-120] Subsequently, a layer composed of growth nucleus (hereinafter 
referred to as a growth nucleus layer) is formed at a thickness of 50nm over the barrier 
metal layer 22 by an ECR CVD method (refer to Fig. 1(B)). Formation conditions of the 
growth nucleus layer 24 are as follows: 

TiCU/H 2 /Ar = 10/ 30/5 seem 

Microwave power 3kW 

Temperature: 600°C 

Pressure: O.lPa 

H 2 and Ar are turned into plasma by electronic cyclotron resonance. 

[0027] [Step- 130] Subsequently, the barrier metal layer 22 and the growth nucleus layer 
24 formed over the imerlayer insulation layer 14 are removed by a polishing method (refer 
to Fig. 1(C)). 
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Abstract 



PURPOSETo provide the formation method, of a metal plug, wherein a barrier metal layer and a growth 
nucleus layer can be simply formed only at the inside of an opening part. 

CONSTITUTION:The formation method of a metal plug is a method wherein, after an opening part 16 
has been formed in an interlayer insulating layer 14 formed on a semiconductor substrate 10, a barrier 
metal layer 22 is formed and a metal plug 24 is then formed at the inside of the opening part by a 
selective CVD method. The formation method is composed of the following: (a) a process wherein, after 
the barrier metal layer 22 has been formed on the upper surface of the interlayer insulating layer 14 and 
at the inside of the opening part 16, a growth nucleus 24 which crystal-grows a wiring material used to 
form the metal plug is formed on the barrier metal layer 22; (b) a process wherein the growth nucleus 24 
and the barrier metal layer 22 which have been formed on the upper surface of the interlayer insulating 
layer are removed by a polishing method; and (c) a process wherein the wiring material is crystal- grown 
by a selective CVD method and the metal plug is formed at the inside of the opening part 16. 
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